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PRELIMINARY AMENDMENT 


ATT: BOX PCT APPLICATION 
Assistant Coinmissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Preliminary to examination in the above-identified U.S. 
National Phase of PCT, please amend this patent application as 
follows : 

IN THE SPECIFICATION : 

On page 1, above line 1, and below the title, please insert 
the following new paragraphs: 

-- CROSS REFERENCE TO RELATED APPLICATIONS 

Applicant claims priority under 35 U.S.C. §119 of German 
Application No. 199 09 850.6, filed on 8 March 1999. Applicant 
also claims priority under 35 U.S.C. §120 of PCT/DEOO/00585, filed 
on 2 March 2000. The international application under PCT article 
21(2) was not published in English. 
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On page 1, after the third paragraph and above the fourth 
paragraph, please insert the following paragraphs: 

—European Patent 0 155 685 A2 discloses an intake system 
whose air distributor is connected via intake manifolds to flanges 
which are in turn mounted in cylinder blocks of an internal 
combustion engine. The intake manifolds are assigned in two parts, 
each consisting of an upper pipe section, which is bent in a U 
shape and is connected to the air distributor at the side, plus an 
essentially unbent extension section which is connected to the 
respective flange. The intake manifolds are guided in such a way 
that adjacent intake manifolds intersect beneath the air 
distributor . 

European Patent 0 984 155 A2 and European Patent 0 984 156 A2 
disclose intake systems in which the intake manifolds are each 
composed of two complementary halves. — 

IN THE CLAIMS : 

Please cancel claims 1 to 13 and replace them with new claims 
14 to 26, as follows: 

14. An intake system with a modular design for an internal 
combustion engine, having an air distributor module (2) made of 
plastic which can be connected to an air intake of the internal 
combustion engine, each having a plurality of one-piece intake 
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manifold modules (6) made of plastic, each being manufactured as a 
separate part from the air distributor module, each connected at 
its one pipe end (7) to the air distributor module (2), and each 
being assigned to one combustion chamber of the internal combustion 
engine, and having at least one flange module (9) made of plastic 
in one piece, to which at least one of the intake manifold modules 
(6) is connected at its other pipe end (8) and which can be mounted 
on the internal engine. 


15. An intake system according to Claim 14, characterized in 
that each intake manifold module (6) is designed as a blow-molded 
part, i.e., as a part produced by a blow-molding method. 

16. An intake system according to Claim 14, characterized in 
that each intake manifold module (6) is designed as an injection- 
molded part, i.e., as a part produced by an injection-molding 
method. 


17. An intake system according to Claim 16, characterized in 
that the injection-molding method used to produce the intake 
manifold modules (6) works with a rotary slide technique or with a 
half-shell technique. 


18. An intake system according to Claim 14, characterized 
that each flange module (9) is designed as an injection-molded 
part, i.e., as a part produced by an injection-molding method, 
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which is integrally molded onto the minimum of one intake manifold 
module (6), where the respective pipe end (8) of the intake 
manifold module (6) is shaped in such a way that a form-fitting 
connection is created between the intake manifold module (6) and 
the flange module (9) , 

19. An intake system according zo Claim 14, 

characterized in T:hat two flange 
modules (9) are produced, each being assigned to one 
cylinder block of the internal combustion engine, with 
the intake manifold modules (6; which are arranged 
side-by-side being connected to one flange module (9) 
and to the other flange module (9) in alternation. 

20. intake system according to Claim 14,- 

characterized in that the flange module {9) 
extends along one side of the air distributor 
module (2) and in parallel with it, and the minimum of 
one intake manifold module (6) is connected to an area 
of the air distributor module [2] that faces away from 
mis side. 

21. An intake system according to Claim 14^ 

characterized in that the intake manifold 
modules (6) are each connected to the air distributor 
module (2) at the top. 

22. intake system according to Claim, -^i 

characterized in that each intake manifolo' 
m.cdule (6) is joined to the air distributor module (2) 
by a welding method. 


23, intake system according to Claim 14, 

characterized in that: the air distributor 
module (2) is modular in design and consists of a one- 
piece air distributor top part module (3) made of 
plastic and a one-piece air distributor bottom pare 
m.cdule (4) made of plastic, where the intake m.anifold 
m.odules (6) are connected to the air distributor top 
part module (3) . 

24, An intake system according to Claim 14. 

characterized in that the modules {2, 3, 
4, 6, 9) are made of a polyamide plastic. 

Ar. intake system according to Claim l4, 

characterized in that the modules (2, 3, 
4, 6, 9) are made of a fiber-reinforced plastic, in 
particular a glass fiber-reinforced or carbon fiber- 
reinforced plastic, in particular a polyamide plastic. 

A method of producing an intake system according to 
Claim. 14^. characterized in that the 
intake m.anifold modules (6) are produced by a blow- 
molding method; the pipe ends :3) assigned to a flange 
m.odule (9) are introduced into an injection mold; this 
flange module (9) is produced by an injection-molding 
method wherein the pipe ends (8) introduced into the 
injection m.old are embedded in the material of the 
flange module (9), and the pipe ends (7) assigned to 
the air distributor module (2) are connected to the 
air distributor module (2) . 



REMARKS 


The amendments to this patent application are as follows. The 
U.S. Specification has been amended on page 1 to provide a cross- 
reference to related patent applications. 

The U.S. Specification has been amended on page 1 to insert a 
new paragraph to refer to prior art. 

Claims 1 to 13 have been canceled and new claims 14 to 26 have 
been added. 

No new matter has been introduced. 



Respectfully submitted, 
KAY^RODESSER y?T 2E 


Roslyn, New York 11576 
(516) 365-9802 
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SUCTION SYSTEM FOR AN INTERNAL COMBUSTION ENGINE 



This invention relates to a suction system or an intake 
system made of plastic which, in the case of an internal 
combustion engine, distributes to the individual combustion 
chambers of the combustion engine the combustion air which 
is provided through an air supply for combustion in the 
internal combustion engine. This invention also relates to 
a method of producing such an intake system. 

Such an intake system usually has an air distributor which 
is connected to the aforementioned air supply of the 
internal combustion engine and in which the air supplied is 
collected and distributed among individual intake 
manifolds. These intake manifolds open at one end into the 
air distributor and at the other end are connected to the 
respective combustion chamber of the internal combustion 
engine. Preferably a flange which is connected to the 
respective intake manifolds is provided for connection of 
the intake manifolds to the combustion chambers and to the 
engine block of the internal combustion engine. 

German Patent 42 16 255 Al describes an intake system of 
the type defined in the preamble, its air distributor being 
designed in one piece with the intake manifolds and 
produced by the blow-molding technology. European 
Patent 0 567 702 Bl also describes such an intake system 
whose air distributor is designed in one piece with the 
intake manifolds and is manufactured by the blow-molding 
technique, with a flange being integrally molded on the 
intake manifolds. 


In a modern internal combustion engine, such an intake 
system is made of plastic, especially for reasons of 
weight. Because of the curved shape of the intake 
manifolds, however, it is relatively complicated to 
manufacture such an intake system. For example, a known 
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intake system is formed from two complementary half-parts, 
each being manufactured by an injection-molding method and 
having a complicated mold. Each half-part has one half- 
shell component of the intake manifolds. An intake manifold 
is completed only by joining the two half-parts together. A 
welding method, in particular a friction welding method is 
used to join the two half-parts, with welding collars that 
run completely around the half-parts and around each intake 
manifold half-shell being joined together. With an intake 
system designed in this way, a minimum distance is 
necessary between adjacent intake manifolds because of the 
welding collar in order to be able to perform the welding 
method for joining the half-parts. Therefore, the known 
intake system cannot be used for an internal combustion 
engine with an especially compact design. 

With another intake system, at least one complex section 
which entirely encompasses the intake manifolds is produced 
in one piece as an injection-molded part with the help of a 
core melting method. Due to the absence of a welding 
collar, this intake system can be designed so that it is 
also suitable for use in a relatively compact internal 
combustion engine. However, injection molding by the core 
melting method is cost intensive. 

In addition, the known plastic intake systems also have the 
disadvantage that any minor change in the design of the 
intake system to adapt it to installation conditions, 
engine types or the like is always associated with high 
tools costs, because injection-molded parts with a complex 
shape require complicated and therefore expensive tools and 
dies . 

The present invention addresses the problem of providing an 
embodiment that can be adapted relatively inexpensively to 
different installation situations, engine types or the like 
for an intake system of the type defined in the preamble. 
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This problem is solved according to this invention by an 
intake system having the features of Claim 1. 

This invention is based on the general idea of designing 
the individual components of the intake system — at least 
the air distributors, the intake manifolds and the flange — 
each as one-piece modules which can be joined together in 
the manner of a modular system to form any desired 
configurations of the intake system. In particular, 
different intake manifold modules, air distributor modules 
and flange modules may be provided and produced, with the 
respective connection sites or interfaces being 
standardized to such an extent that the different modules 
can be combined with one another in a variety of ways. 

The flexibility of an intake system designed in this way is 
obvious, because for changes involving only one component 
of the intake system, only the manufacturing costs 
associated with it, in particular the tool costs, need be 
expended, because the other components of the intake system 
can still be used without any change. Secondly, this also 
yields the possibility of manufacturing intake systems with 
different configurations in parallel. For example, the same 
intake manifold modules can be used for a 4-cylinder engine 
and also for an 8-cylinder engine. With a traditional 
intake system, manufacturing costs are usually doubled to 
produce two different embodiments, but with the intake 
system according to this invention, the cost of 
manufacturing different variants is much lower. This also 
yields greater flexibility for the design of the internal 
combustion engine equipped with these parts. 

According to a preferred embodiment, each intake manifold 
module may be designed as a blow-molded part, i.e., the 
intake manifold module is then a component manufactured by 
a blow-molding method. To alio the intake manifold module 
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to be manufactured as a blow-molded part, it must be made 
of a plastic having a suitable viscosity. An intake 
manifold module designed as a blow-molded part has an 
especially high-quality interior surface, so that flow 
through the intake manifold module can be optimized. In 
addition, a blow-molding method can be varied in an 
especially inexpensive manner to design different shapes of 
the blow-molded part produced by it. Accordingly, 
production of different variants of the intake manifold 
module and thus the intake system itself is relatively 
inexpensive . 

According to an especially advantageous embodiment, each 
flange module may be designed as an injection-molded part, 
i.e., the flange module is a component manufactured by an 
injection-molding process, this flange module being 
designed by integral injection-molding on the respective 
intake manifold modules, so the respective end of the pipe 
of the respective intake manifold module is shaped to yield 
a form-fitting connection between the intake manifold 
module and the flange module. Such a form-fitting 
connection is achieved in particular by the fact that the 
cross section of the pipe expands in the direction of 
extent, with the integrally molded material of the flange 
surrounding this widened portion of the cross section and 
embedding it. Through the measure according to this 
invention, the flange module is connected to the respective 
intake manifold modules during its manufacture, so that no 
additional assembly steps are necessary. 

In another embodiment which is adapted to an internal 
combustion engine having two cylinder blocks, especially a 
V6 or V8 engine, two flange modules may be provided, each 
assigned to one cylinder block of the internal combustion 
engine, with the intake manifold modules arranged side-by- 
side and connected to one flange module and to the other 
flange module in alternation. In particular, each flange 
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module may extend along one side of the air distributor 
module and in parallel with it, with the respective intake 
manifold modules connected to it in an area of the air 
distributor module facing away from this side. Therefore, 
in the case of two flange modules, this yields a 
constellation in which the flange modules extend along 
opposite sides of the air distributor module, and the 
intake manifold modules assigned to one flange module run 
between the flange modules next to the intake manifold 
modules assigned to the other flange module. Each of these 
embodiments permits an especially compact design which can 
be achieved especially easily through the intake system 
according to this invention. 

The flexibility of the intake system according to this 
invention can be increased by also designing the air 
distributor module by a modular design so that it consists 
of a one-piece air distributor top part module and a one- 
piece air distributor bottom part module, with the intake 
manifold modules preferably being connected to the air 
distributor top part module. 

The problem on which this invention is based is also solved 
by a method according to Claim 11. One particular advantage 
of this method is regarded as the fact that deviations in 
shape and position of the modules due to tolerance and 
shrinkage processes can be corrected with each integral 
molding or bonding of another module, so that finally the 
intake system according to this invention can maintain a 
relatively narrow tolerance. 

Additional important features and advantages of the intake 
system according to this invention are derived from the 
subordinate claims, the drawings and the respective 
description of figures on the basis of the drawings. 

It is self-evident that the features mentioned above and to 
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be explained below can be used not only in the combination 
indicated but also in any other combinations or they may 
also be used alone without going beyond the scope of the 
present invention. 


A preferred embodiment of this invention is illustrated in 
the drawings and is described in greater detail in the 
following description. 


The drawings show schematically: 

Figure 1: a top view of an intake system according to this 
invention. 

Figure 2: a side view of the intake system according to 
arrow II in Figure 1, 

Figure 3: a front view of the intake system according to 
arrow III in Figure 1 and 

Figure 4: a sectional view through the intake system 
according to sectional line IV in Figure 1, with 
the components of the intake system that are 
arranged behind the plane of the cross section in 
the direction of viewing being omitted to 
simplify the illustration. 


According to Figures 1 through 4, an intake system 1 
according to this invention has an air distributor module 2 
with a modular design, consisting of an upper one-piece air 
distributor top part module 3 according to Figures 2, 3 
and 4 and a lower one-piece air distributor bottom part 
module 4 according to Figures 2, 3 and 4. The air 
distributor top part module 3 and air distributor bottom 
part module 4 each have a collar or flange 5 which projects 
outward and runs completely around the part, with the two 
modules 3 and 4 being joined together at this collar. 
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Several (six in the present case) one-piece section pipe 
modules 6 are connected to the top side of the air 
distributor top part module 3 or they are connected to the 
air distributor top part module 3 and thus to the air 
distributor module 2. Each of these intake manifold 
modules 6 is assigned to a cylinder of an internal 
combustion engine (not shown) and is used to supply air to 
the respective combustion chamber. Although the air 
distributor modules 6 are connected to the air distributor 
module 2 at one pipe end 7, at the other pipe end 8 they 
are connected to a flange module 9 which can be mounted on 
the internal combustion engine. For this purpose, the 
flange module 9 has suitable mounting holes 10. 

In the embodiment illustrated in the figures, the intake 
system 1 is configured for a V6 engine, so the two flange 
modules 9 are provided accordingly. Flange modules 9 each 
extend along one side of the air distributor module 2. The 
six intake manifold modules 6 are arranged side-by-side and 
are connected alternately to one or the other flange 
module 9. In addition, the intake manifold modules 6 of 
each flange module 9 are each connected to the air 
distributor module 2 in an area of the air distributor 
module 2 which faces the other flange module 9, so that 
adjacent intake manifold modules 6 run parallel to and 
alongside one another above the air distributor module 2. 
As indicated in Figures 1 through 3, this yields an 
especially compact design for the intake system 1 according 
to this invention. 

Receptacles 11 in which an injection valve 12 can be 
mounted as indicated in Figure 4 are provided in the flange 
modules 9. 

The air distributor top part module 3 is also equipped with 
a connection 13 on a front side of the intake system 1 for 
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connecting the intake system 1 to an air intake of the 
internal combustion engine. The air supplied through this 
air intake of the intake system 1 first penetrates into the 
air distributor module 2, is collected there and is then 
distributed to the individual intake manifold modules 6 
from which the air supplied finally reaches the combustion 
chambers of the internal combustion engine. 

Intake system 1 according to this invention is manufactured 
as described below. 

First, the intake manifold modules 6 are produced by a 
suitable manufacturing method such as a blow-molding method 
or an injection-molding method. Due to the fact that they 
are manufactured as separate modules, it is relatively easy 
to vary the shape of the intake manifold modules 6; for 
example, the pipe diameter, the radius of curvature and the 
pipe length can be adapted to different configurations of 
the internal combustion engine in this way. In parallel 
with the production of the intake manifold modules 5, the 
air distributor top part module 3 and the air distributor 
bottom part module 4 can be manufactured separately, e.g., 
by a traditional injection-molding method. 

The intake manifold modules 6, each assigned to one flange 
module 9, are then inserted into an injection mold at least 
at their pipe ends 8, and they are aligned if necessary. 
Following that, an injection-molding process can take 
place, wherein the respective flange module 9 is formed. 
Then the pipe end 8 of the intake manifold module 6 
assigned to the respective flange 9 is designed so that it 
is encased by the material of the flange module 9 on both 
sides in the injection-molding process, i.e., on the inside 
and outside with respect to the intake manifold module 6. 
In addition, the wall thickness of the intake manifold 
module 6 is widened in this pipe end 8, thus creating on 
the whole a highly effective method of anchoring the intake 


wo 00/53919 


PCT/DEOO/00585 


manifold module 6 in the flange module 9. The pipe end 8 is 
thus connected to the flange module 9 at least in a form- 
fitting manner. In order for the connection between the 
intake manifold module 6 and the flange module 9 to be of a 
high quality, strong and tight and designed for a long 
lifetime, the flange module 9 is mounted on the intake 
manifold modules 6 by means of a special method so as to 
form a bonded connection in which the plastics of the two 
modules 6 and 9 are fused together in the manner of a 
welding operation in the area of the connection. The 
plastics are selected to be compatible accordingly. 

Following this, the other pipe ends 7 of the intake 
manifold modules 6 are connected to the air distributor top 
part module 3, for which purpose the connection of the 
intake manifold module 6 to the air distributor module 2 is 
designed here as a plug connection. The pipe end 7 assigned 
to air distributor module 2 is then designed as an outside 
connection, and the air distributor top part module 3 has 
an inside connection 14. Connections 7 and 14 which are 
joined together in this way can then be connected, 
preferably using a welding method, to form the most 
intimate possible connection, preferably a bonded 
connection or a chemical connection, between the intake 
manifold module 6 and the air distributor module 2. 
Likewise, an adhesive bond, a shrink-fit connection or a 
combination of different joining techniques may be used. 
Before or during the attachment of the air distributor 
module 2 to the intake pipe module 6, the components of the 
intake system may optionally be aligned. 

Finally, the air distributor bottom part module 4 may be 
joined to the air distributor top part module 3 by using a 
traditional friction welding method. It is obvious that the 
connection of the two modules 3 and 4 of the air 
distributor module 2 can already be performed in advance 
here, so that the complete air distributor module 2 is then 
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1. An intake system with a modular design for an internal 
combustion engine, having an air distributor 
module (2) made of plastic which can be connected to 
an air intake of the internal combustion engine, 
having a plurality of one-piece intake manifold 
modules (6) made of plastic, each being connected at 
its one pipe end (7) to the air distributor module (2) 
and each being assigned to one combustion chamber of 
the internal combustion engine, and having at least 
one flange module (9) made of plastic in one piece, to 
which at least one of the intake manifold modules (6) 
at its other pipe end (8) is connected and which can 
be mounted on the internal combustion engine. 

2. An intake system according to Claim 1, characterized 
in that each intake manifold module (6) is designed as 
a blow-molded part, i.e., as a part produced by a 
blow-molding method. 

3. An intake system according to Claim 1, characterized 
in that each intake manifold module (6) is designed as 
an injection-molded part, i.e., as a part produced by 
an injection-molding method. 

4. An intake system according to Claim 3, characterized 
in that the injection-molding method used to produce 
the intake manifold modules (6) works with a rotary 
slide technique or with a half-shell technique. 

5. An intake system according to one of Claims 1 
through 4, characterized in that each flange 
module (9) is designed as an injection-molded part, 
i.e., as a part produced by an injection-molding 
method, which is integrally molded onto the minimum of 
one intake manifold module (6), where the respective 
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pipe end (8) of the intake manifold module (6) is 
shaped in such a way that a form-fitting connection is 
created between the intake manifold module (6) and the 
flange module (9). 

6. An intake system according to one of Claims 1 
through 5, characterized in that two flange 
modules (9) are produced, each being assigned to one 
cylinder block of the internal combustion engine, with 
the intake manifold modules (6) which are arranged 
side-by-side being connected to one flange module (9) 
and to the other flange module (9) in alternation. 

7. An intake system according to one of Claims 1 
through 6, characterized in that the flange module (9) 
extends along one side of the air distributor 
module (2) and in parallel with it, and the minimum of 
one intake manifold module (6) is connected to an area 
of the air distributor module (2) that faces away from 
this side. 

8. An intake system according to one of Claims 1 
through 7, characterized in that the intake manifold 
modules (6) are each connected to the air distributor 
module (2) at the top. 

9. An intake system according to one of Claims 1 
through 8, characterized in that each intake manifold 
module (6) is joined to the air distributor module (2) 
by a welding method. 

10. An intake system according to one of Claims 1 
through 9, characterized in that the air distributor 
module (2) is modular in design and consists of a one- 
piece air distributor top part module (3) made of 
plastic and a one-piece air distributor bottom part 
module (4) made of plastic, where the intake manifold 
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modules (6) are connected to the air distributor top 
part module (3) . 

11. An intake system according to one of Claims 1 
through 10, characterized in that the modules (2, 3, 
4, 6, 9) are made of a polyamide plastic. 

12. An intake system according to one of Claims 1 
through 11, characterized in that the modules (2, 3, 
4, 6, 9) are made of a fiber-reinforced plastic, in 
particular a glass fiber-reinforced or carbon fiber- 
reinforced plastic, in particular a polyamide plastic. 

13. A method of producing an intake system according to 
one of Claims 1 through 12, characterized in that the 
intake manifold modules (6) are produced by a blow- 
molding method; the pipe ends (8) assigned to a flange 
module (9) are introduced into an injection mold; this 
flange module (9) is produced by an injection-molding 
method wherein the pipe ends (8) introduced into the 
injection mold are embedded in the material of the 
flange module (9), and the pipe ends (7) assigned to 
the air distributor module (2) are connected to the 
air distributor module (2). 
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